K3
=

A, 181 o]

=
8

AL,

1.

Aztet Bxto] T
(1) A= 2& WAl Law of conservation of mass)

1.1.

ol

iof

~
1o

oju

_iA:._
ok
olo
T

s
olo
jas]

i

—

O

olo
T

~
,_o_|

T

s

o

Al(Law of definite proportion)
]_

(3) ¥4~ 8]8] ¥©Al(Law of multiple proportion)

< b 94 og g

o] &t

i

4
%0

K
_~
110

!

7IME2 2

=D

=2
=2

T

71A

o

o

A0 A7
MRS R

912+

S
=

oM wrgst 7]
1]

orzd
H

£}

Q
L

S|
o

Ql
=

AZZ

AlRE =28 ddo] =

= AA|(allotrope) :

wib 274 S0l 22t A=

b El,

K
T

O

<
ol
ioju

1o
Ho

K
ol
pl

o FAL}

o}

=

S

=
| .

QAL AAtel

L

[

ot

[9)

EA

[e)

T
=
—_—
TA

o

60

gk,

(a1)o] 2}

ol

Al

o

T

st o]

=
T



T HEHEEAEO

s

HHHEL ol 2r2NE Ux 2AS WA JheHd] so] Qu Selo] MAPF ALEL st
A 234 2a)oln], TAIRe alat Mal atolo] H7|A olcy et A,

(3) ol =

Hol: elom s Ryol AL AN FRAY] o) kW TL IS =Y

o RAPE WP FUE MR AR AEE § Ot RS QALY @K gt

o oA FE e AA AR AAL oI5 O % oUAE FASIY YEA

O|ZHE ‘UHF iR FUS I BASKNA FA FAol A Fgo] EAISR, HAI} oS

A A Abolol A Holsto] WoluAl S F4st
A paEs d amEewe asH] 7ad >

A

(4) AR YA 2

wol RPe AL sAE TEAH TR AAbE R URHYAL £i ol2)o] ohsiAs o

Retob] AWA Awe YT & AR, AR 24 oy Ao
S

=2 a % =
ot gAlol: &M YAErs Ade W o,

= A e Qe AES AATe] )5 o]
TAS JAD Aol WAl 2Pl CeuY B AHICh oulgd] Wi UEF PYAS ol

o
=)
2]
_>'-l_‘
4
ajru
H
o
T
=]
H1
rOl'
L

. Arlo] Wao] F2 AL AL UAe YA FAAR PYAtel FHALL Akt Aol

o o
|9, FAH= oF 0.0005 w2 PAE 9hE At dakge PC=12.00amu?2 7gs}o]

“ 6 = —
lamu = D =1.660 539 < 10~ *g
o Hit YA FHYEAY YANRSFES HS goly, ofd FAS Lot dAE O FHYEAS
Ay 4P vlg2 nghoto g Pt YAFS A-E3)
(2) A, A
T LA EANFS B F 4gh oz O sietEolu BALe AR, = BARol2t RErt

o 2C YR} 12.00g &0] So] YL Eta YA 22 1B Folu I »E ofEIIER (N2}

==
u=
o EAZ(g/mol)Z LAY 24, E& gE 159 A7olil, IV peAlgu 2o

1) AAbe SAstE hY Axtolx|Eh, FAl0] otEo] MAE sAln olck AtAAl] Exjet AL UAHA
Waat EAo] oA HAE b glone 248 nHEoR SiNE o BAnets Ade =s HY
gt

2) amu+ atomic mass unit® =5t Da(Dalton)o]2t1 % Sttt 1 amu® 7= 2c Al=ko] 1/120]0
1.66 < 10~ *" kgo]c}.



=4, 18|11 o2

AL,

1.

o
r
o

W

ﬂ
=

o g3go] Yoz o}

Al
=

oo

—

X

o
R

il

2% g/mol)

=]
RN

(

Il
<
sl

i d

2+ g/mol) ’

2]

(

I
<+
o

K
o)

(4) m%& AJEfet 71A]

71A

A
L

1A

tf. STPOA 2&

5t

STPet1

(latm)& @t o] AEi&

o}
u

0°C, 17]
o] 1mol ¥nj7} 22.4L0]|tc}.

ER3

At 27t A=

714 el vhe ALueh 2ok

st

5ol o

off AT ¥

o
&)

7R 9

et

1.4. Y&} o] v

J)

A ZIAE g A

=
=

=l

o

8L agz LtERACEY

(ofl) Hy(g), H,0(1), NaCl(s), H,SO,(aq)

(2) 27t ol et 7

5t

o =of

1 71 ™=

9]

.
Aat o] &(c}

oA 4
al

o]ig
-

A
=

s

378 At A2 =

s
a

Oo}

39

St
=2

. CH,CO0 ~, NO, ., ClO;

ct.

2) 874 gole

ofl A

YA soter

: Pb2+, Hg%+, Ag+
: Ca2+, Sr2+, B32+, Pb2+, Hg§+, Ag+

1) ClI", Br, I~

2) SO
3) CO

9
4

: Mg2+, C32+, Sr2+, Ba2+, Pb2+, Hg§+, Ag+

92—
3

25°C, 17194&

st AN

3) 29

aquous solutiong =3gict.

solid, ag=

A
L

4) gt gas, 12 liquid, s



H Z ol

i]d}
B
o
i

DO

4) PO}

Mg’ ol2g Qg 1, 25 2

. Bezﬁ-’

6) OH ™

WS Ao P

AgNO,(aq)+NaCl(ag)—AgCl(s)+NaNO,(aq)

: Ag'(agq)+Cl (ag) > AgCl(s)

oju

700
oT
zel

o/

TH
,,._Auo

.

Q.
T

Atz ol

&0 =op &

g o olg Hol w3

@ < 50| 27| 9]

. —
——

NG

A = AHmono-, di-, tri-,

)

iy o
o| wr
b o
o
olp 2,
(O]
= =
~
= mq_L
(@)
B g
W —_
D
o
~
% <
A “
-
y o
© T
W
) =
™ K
[P ﬂ
~ Of
@ L
T o
O3 o
. Aw o
| _~
u
W ol 4
= L\M/x_ n.Ad
ww.m ,A_k =)
o = g
X 3
.o m
xS
|
s T &
e (]
g 2
< &
- T or

T
o
Thy
T
CEl
T 2
oju =
= o
K
AN
2 H
© .
L 3
g8 7
B g
o
GL! m
o —
<
“d
<k
—
.Ax_ )
. X
_..ln_ |
s oF
T O
Y o
n e
L
—_—
qUN
% |
% <F
T T
T o
8 o
> op
B o

5) cio] Ao F4& 27bA] ol4e] ool

o} SnCly=

340 B7HicY,

252 A7)

7] 8% AEL F,0,N,CLBr,C -2}
A N @‘ o

=, 9

ofr iy



E2t, 12|11 0|2

AL,

1.

(A=Al

7¥Rof sttt &,

5 2718

o

olJ

ARI7E EXY

L.

=
o

.
1o

=92

xFo] ExjE Holzl

=]
o

Axtok

=
S

Zolct. g

o=

oo}

S

g

Tor
T

yld

® stareg 2 BE of oy AR ¢

@

FolA 224 71AIeF A& 7R} 1

9}

orzd
"

oju

700
o}

.
1o

o
o]

0T

ToT

oju

ol

T

o%

bE

ojn o

__.Aﬂ
5D

@ 4 vl o]

;A_l
ol
ol
<+

%0

K
“q
ma

"
o
o
oD
T

<
g

(573 o]

P g elv}?

o
a

4. tt

O YAt 17, 5787 18, A} 18

@ PR 17, F4A 18, HAL 17

® AA A+ 35, AKX} 17, AX} 18

@ YA 35, BAAL 17, AR 17



H Z ol

i]d}
B
o
iH

o%
<F
o

ojm

e 52 HAto]
3 AR o] 2ojAl Wxtet

3}st
=k

5.

olJ
X

olJ
ofs
Ko
Bo

olm

Tio-
7
2

SH
2h

@ 64.2amu

® 64.0amu

6

Fs

-

i

63
@ 63.8amu

A A=
100

o]

_]

—

S

(%)En ki

24

SH

o
fins

o

6.
@ 63.6amu

@

oln

.
o]

ARl o

o
K
ol

_—
[[e}

olJ

olJ
offs
Ko
Bo

@ 122 2C Y&} 12.00g &9

K
o

o]

o 22 Up-o] LiERIT)

.

ol
olJ
K

3

!

o

2 AL 79 ARAa 6.022x1020]

-

® otwst



1. @4, 24, 181 o2

2

baol J1A7} ARl st
PR} AAlsHs

FRk2e] F1A7} ARIsHE

8. ofB7tEZ 20 3

o9
!

F

" 29 28E 5
® 25°Ce} 17]%(atm)of|A] ofE 7= 2 40t
@ 0°Ce} 17|40 A ofw7tE g 2npo]
® 0°Ce} 17]Yo|A ofErtER

HYnjt 22.4LEc} o 3},
Hoj= T2AF 2o 2t B
Bo]= 224 Lo|ch,

@ ottt g L= OofRIFE 27} AAISH gto] oy
9. CuS0, - 5H,0 (&}stAl=F : 249.69)2 ArRsto] 0.10M Cu®t o] 480 1.0 L= Axst=
Holl weh g3 A% 5 22 A2
O z|F &Ho 0] Jojof & 2] o] 29 L= 0.010 Folct.
@ AFgslof 3 CuSO, - 5H,09] A= 24.969go]r}.
@ ArgslioF & CuSO, - 5H,09] 4= 0.010 ol
@ Atgsfior & CuSO, - 5H,0 9] FAI= 0.24969g0]tt.
10. "Na,CO;+2HCl — H,CO;+2NaClio] T oS Ay & 22 712?
D 10% Na,CO, &% 10.0mLol| 10% HCl 589 20.0mLE 7}5tH o] ¥F2o kA= 2 olr},
@ 10% Na,CO, 2% 10.0mLoj| 20% HCl 58 10.0mLE 7}5tH o] ¥h2o A= 2 9l
® 0.10M Na,CO, 89 10.0mLo] 0.20M HCl 8% 10.0mLE 7}5lH o] §h2o otA=l » 9]
o}
@ 0.10M Na,CO, 89 10.0mLo] 0.10M HCl 8% 10.0mLE 7}5tH o] §r2o otA=l » 9]
o}
11. &t & ¥Hol vtax] b2 227
@ NaClO stolmotF a4t LLEF @ Cal(ClOy), Ool¥AAr Zrs
® NH,CI0,  UFL4A AL E @ KCIO, ofdaLt AE



T HEHEEAEO

12. 80%(wt/wt) OIS £8olo] Ere 2287 JPg JPhe 2e? (. CHOHO 241 -
32g/mol. H,09] ¥4t = 18 g/mol olc}) CEL)

® 0.7 ® 0.3 ® 0.5 @ 0.9 ® 0.8

13. ot 22 95 Azl 2AL
2NO (g)+0,(g) — 2NO,(g)
9] Rhgo oigt B9 5 7P EbEE A7 (T, v ¢ds| AsgHct)
@O Ata 224g2 O 2 2A]7]H NO(g)= 14&0] ARH
@ NO(g) 15.5g7 At4 0528 VHSAIZIH 4ta7t sHA ¥whE-&o|tt.
® NO(g) 0.58& ©5F ARsh= ¢ BAst 4409 2 0°C 17|04 10.02]Efo]t.
@ NO,(g)g 5.6LY &7]0ollA 0°C 17]o] {AI=A staiwl NO(g)7t 7.5g. O,(g)& 2.0g0] Ha
stk

14, 57k 3ol %ol AGEL §2HNH,),CO] 15.02g00 I 24 Axte] 4o HA| ¢
Afol 42 9 UEd 2e? gelot] 2 e 60.06g0lck o, (24 PR 2)-(HA YAt

Al
) (K]
@ (6.022 % 10%)-(1.204 < 10*) @ (6.022x10**)-(1.204 < 10%*)
® (6.022x10%)-(1.204 < 10*?) @ (6.022x10*)-(1.204 < 10**)

15. t+& % "Na,CO,;+2HCl — H,COy+2NaClyt 722 HhgAlS g5 o] L ulA(E: &
mpol2 ¥r3-Al) o] HPEjR Sut2A EHASH 27 [4h]

® 2Na"+COJ +2H"+2Cl" — 2Na' +CI~
® 2Na"+CO; +2H"+2ClI" — H,CO;+2Na" +Cl~
® 2Na"+CO; +2H"+2ClI" — H,CO,+2NaCl

@ CO; +2H" — H,CO,



1. @4, 24, 181 o2

16. oFZ(CH;CH,0H)ll =0 2= ©ao Fds %= vr2r yed 227 (d,
C=12.00. H=1.00, 0=16.00°]t}.)

@ 13.04 ®@ 34.78 ® 52.17 @ 65.21
17. &2 2} gtgo disto] Imt o]22 () &of vp=2A AAgE A2°
@ Na,CO,+ CaCl, — CaCO,+2NaCl (Na™, CI7)
@ AgNO,+NaCl — AgCl+NaNO, (Ag", CI7)
® BaCl,+H,S0, — BaSO,+ 2HCI (H*, CI)
@ 2NH,Cl1+Pb(NOy), — NH,NO,+PbCl, (NH,", NO; )

18. 0] A& IolA AHRELE FAFEE(N2SO,)S UEE 2R wye stet wgAloe
e oreat 2.
aNaCl+ bSO, + cH,0 + d0, — eNa,S0, + fHCl

9 WrgAlo] ofgt AYOR L& H2? (H, a-fi VY e

ok
>
re
4>
fru
i |
ul
r=
o

@ ¥r2 Al gHa+b+c+d+e+f) S 150]Tt
@ olitetetol ghdA|, dst o] 22 AtstAl= Ag-stt.
® 4 o2 AAE o] g2 Wt
=

@ olretd 129 A4t 125 ¥&dH

19. 1.0x10 °M HCl 89 ImLE 100Le 22 3]AslH (1.0 x10°8f2 3]A)o] LMo pH= A
opRIZH? (2]
@ 11 @ 9 ® 12 @ 7

20. 4AHd 24 stolA ZI 4 o] A o]2u th3af o] §RESHT.
Cry072 +3Sn*" +14H" — 2Cr** +3Sn** + 7H,0
0.10M Cr,07~ 8% 50mLZ Sn’" 8 80mLE ASIA|Zith Sn*" 2 =X AopQlr}?

® 0.19M ® 0.15M ® 0.12M @ 0.10M



R
rio

]
Ho
X
MK
°

N
I
)

oX,
.l:J_
rO

Pl
—'—l
5
2

Da)
—'-l
=
2

WA 1S THEAA(Y)E 20, P2 AAPL wAY HE weldch & ZolH ©
v Pt PAaT 1A, AALE FAsHe At 7k 9ok
CAAARE st SoRNE A2 KA, 2ALAN), AMAR)-9 A

. FYRHR(n)
F2 Uepdn

.+ ZF2SY PRI ¢ QuIZo] 3AIY BYS AAeI0] 1=0,1,2, - n— 12 LERE 5 9k

=0 1 2 3 4
s P d f g

© AT FAb(my) @ BE SEF0] didh eu[Ee] et wigE st — oA 7R Sl
[=0:m;=0 I=1:m=-1,0,+1
=2 m=—2,—-1,0, +1, +2

o 24 PRFRp(m,) ¢ QuE|EO L= AALS] AWE A5 _|__ —%E = J7}X|7} it}

2.2. Ak} oluial ¢
(1) 22 @Ak ouix] £9]

A2 WAt 2ol HSHE Wi Mt & whzel At 14 UAbe AL sjAEE Qu|go)
oluix] F9I7t Zegataol o5 ARk

G R oA E9 ¢ B, = 10

(2) A LX) HE AHIEF
Lyman AF(FA) : n=2—->n=1
Balmer A|E(7HAEA) - n=3—>n=2
Paschen AE(ALA) : n=4—>n=3

(3) chRz @kl oAl Z9]
AAZE 270 0144l %9 QuIEe] oAl F: Ls < 25 < 2p < 3s <3p< ds <3d < 4p -olck.

2.3. ®A} HjA]
(1) =h=2 e 42

+ @ ou=o] Soke £ HAH: Amo] vitjojo} dtct,
(2) £E 74

« &8 ougNo| Wjds 27} ol¥e] MAH- EAAPL Hcjoln By AWoz wjAHc

7) o2 euv[Eo] Mz Z2 ouA] £S5 7ML AS W o] UEE2 HEEITHdegenerated) 1L 50

=
o] QulEre %E| ou|Zole} Ract

_‘lo_



(3)

2. FI184 HAY A HYZ|

n+1 A

ougo oux| £ BE AYA HAFS WAsHE U n+l FAL ol g8 HAL 1Y A

=

=2

= >
Z s

—
—_

B
Z 5

wokshe A Aok

n+13kol AHe Qulge] HA7E 941 ujAgch,
O

rO
P
Lo

~7
e o=
Urtet ol uiAlS
e ZolA WAt WEst 245 A 471 57180 @A WAl Bk
e FIdA 9xt Wast 248 92 AM} 3718) YA WAl Zagi)
SAAL ol oA YAt WEst 245 9@ WM F718) o WAlgo] ZAgith
UAF WA S ol WIAIS L (RAF WA S)>(%ol 2 BIAIS), (VA HAIS)<(Sol e WAl S o]tk
o] 2.3} ofuiA]

oj2st oUxl= £ 7IAl LA 1Z0A At 122 "oy Joleol & o == oyt
o2t AYR|(E))= 22 F710M dA ¥Mert 245 Az S7tstH, Aef7t (25)>(135)0]
1 (15&)>(16%)o]tt.

SF daoA =AY ol2st oUA|7t B, << E, ;€ W AR AR w7l

Azt Aste

AAk Mstes 54 718 YAk 120] AAL 128 wol Soj o] = m Yol ofux|c}
z|9)7te] Qu|o] Solsbe AA} WHALE @ z 1

33, &L ouA £90] Qul=o] MAL Sojte Wit WE ouix o] A},

EX L DECRCE
age] 2437 2L EI4

8912t A A 0 2T B4 ns', 2T E34 nsolt)

Aaot @714 ARIES BYSLL, B wgSA @Y19 £4F WA
59 9ASS §89 BEAL s

g2 Aiet vjay 1A

g2Ae oluAt BALZ W84S F,>Cl, > Br, > I, folck.

Foe 8 1Al Cl, #=4 71Al, Br, RZ4 oA, 1, SAH4 17
82 AAL W] F2A s’ np’, WIBY IIA] nsd gt

Hl2d Z1AlE whagol A9 Qlol SRl J1A 2 EAic,

_‘l‘l_



H Z ol

i]d}
B
o
iH

(s =AlI

=T JH

hpolch.

o

of g Yxte] M} wjx|7} ul2A

D 1s?2s?2p?

® 1s’2s'2p?

@ 1s'2s'2p®3s!

® 1s'2s?2p?

Lojo},

S|
~

I UergE 2o

[

@ 37) SHE Zolzl WAt Axtol of

M golnt.

I e 212l

5
YA B8 ARl

@ 7] S4=Y Foll AAPE & AAPgOl o

® At st

Lol

VS|
A

1 Uets g2

5

Al

ol2t Fof

=
=

@ ol s} ofulx|zt Foial Pxtrh AA}

sto] 7}

3. ARt Wi x| o] of

@ 2

X0

)A
oo

al

K

@ ®At At

o A]

SH
=]

® mt=2 HiE de

@ ol2s} WHIY

[FEh]

A7

£o] A} yduc) At

s

_‘|2_



2. FI184 HAY A HYZ|

s . A
@ 277] vl24 ¥4 Zo]29] ol ¥x|g F7l& N > 0¥ > F @Afolck
@ 2%7] ¥lZ4 90| MxL AstEE F > 0 > N Aot}

® 3F7] S5 Y49 YA} ¥HA]E Z7]+= Na > Mg > Al $¢=Afojct.

@ 357) 24 94

1o
>
Da)
o
ro
o
2
g
Pa)
|U
N
rr
&
A\
=
(6¢]
A\
=,
o))
>4
>
o
=

6. It= dsK(wave mechanics) = YA HdHquantum mechanics)of] st AW & 2X] 4o
A& [=dod]

8. 5, Ti'" o] MR} Wizl ,Ti' "« [Ar]eh ot Tieh Ti*"o] FAb wiz|2 wp27] Uepd 7127

L e

Li T_12+ L T_i2+
@ [Ar]3d®4s® [Ar]3d? @ [Ar]as’4p® [Ar]4s®
® [Ar]3d’4s® [Ar]4s? @ [Ar]3d* [Ar]3d?

_13_



0. 0182 @ J1N £5 Yao] Mot MAE Uehd Zolth €4 gS Ag n2w? (% ne
So) 2Qtag o)
orz71+ A R AR EFAR st A&
D ns @ ns*np® ® ns’np! @ ns’np
10. At o] Z714e Uehdth 7148 ZAR L Ca’", ,S7T, ;CI7 o9 HixES

) 20C32+>16527>17C17 @ 2()Ca2+>17C17>16827

® ,CI">,,Ca’">,,S?" @ ;S > ,.Cl >,,Ca’"

11, 2414 olest o|url: MAIE A2l Atel Hold © Solk: ol ixlE ek Zolr). thg
3571 & Fo|A 2&F o] 22} AUX|7F 71 2 A7
® ,,Na @ ;Mg ® ;3Al @ ,,Si

12. o222 AL Akl diet Aot &1 942 227
ZIAl @AY AALE 2 o WEste olURS AL Aetkea) ottt

@
@ 22 771 & § A Aeert 7 2 dae g2Alooh
®
@

e
i
ol
1p

2] 242 MRS Wl ofele) Ak AskEst AH> 0ol
e

e
s

E

ol
4

< s 2ulE ARPE AHHA Qo] AR Aet=s 0o 7HgH

_14_



2leA 7=t

Ju s

o]

=

2. FI184 HAY A HYZ|
]

1
LR

P Uerdet.

=5

2)
=}
oO

ns’2 127§o]ct.
oF

I 571

|

| .

T

L0
NaOH 2§92 dol=zlci thA] 7|

i =719 d

a

o] +27} 9o

5

oAt} A

@ oty a0 st -6-+22

® 125 Y42 HZ [}

® BAE 3

'Bo

[

R

3
=]

SR

|

T

ol e},

olzg sl

]

2 o|27] Geoltt.

],

7] o

9

ok

A8

[

71>
s
- ‘|5 -

<d

NEE Y ST 4719 §AN M= chact




3. 02 2384 & ZY

1A

ol AY oAl EA
ol gol2o] Fets] EojA QU o AR HEIES 7IEo= 0ol2t skl foleS st
50122 7H7t0] 7AW & o] Apojofls I} ¥hdro] AR #gS olF= AFNAM 7HY
FsHA o2 Aol F g

ol

(2) &-sty &g 1A
E, E,

Na(s) — Na(g) —> Ng_(g) E
v E, ]—5> NaCl(s)
1/2 Cly(g) — Cl(g) — Ci(g)

+Cly(g) — NaCl(s) ¥+-59] vrgde AA ZF @AY &g oA A8k oUx &

oA (F2) E, : Na o]2s} ouA|(52), E, » 2 odYAl 2RHE2)
E, : @& AR Tot=(EE) E; @ AR o A|(GE) E¢ @ NaCl 2334

20l 9] S4E Aol Wl Y Aol @ WAz A9 U 34 B4 Agolet
gk A% oleXo] 50%E Fou ol AW, 50%S UEH FH A¥o=

L=
AT FSHe BASIM 2 Uste] UAE MAF 28 HoR mASIE B WA v

LIS
T AL BAS b @ BHA FAL ASS S v,

(3) @A A}

T AT AU Y YL M AL Ao2 FANA FYL sk ol

(@A A = (AL WA AL A &) - (2 AR 2)/2 - (012F 2 )

o AN o]29 YA MtE B cistw 0ol ol e9] Mstet 2k,

¢ B9 £ PRE Rolx PAI Al ol JHsd © AA AA o] 1 Folx 1ol
5 Pxe Zed, P4 Aol 0o IHe4E BY x| MY JlojEst 2 pECH

3. 87t 2

(1) AP s el
B4 9 upgo] ujE MARSo] A2 uhasiel Adigt Hel ujUd T RALE 145
RS2 ol FojAlL BAL TEI} AYHCE

rir
=
rie

_16_



o] 0°]

T+
u

S

AP RHE

ML
(<

]_

S
pi

He Aol o

o

A 2xo) wet A7)

1=}

LN

T R
— KT
T o U
02 i 2 s
o T um._ A X
— ~ e A
mjn o = K -0
K o2 T
w o o
T ) S U e
780 o}y o A’ = T
.._ﬁﬂ ﬂE - _u__l E.E
_— o X0
~ - _.__E x
o N S
B ol ol ~
o) — ﬂl _._-L i
A 0% o oy M
oo K
\Ln_m <k < L_l‘_ o JZI
& n) ] iy
IS mm_.: s + | —_—
) o — NN
= oo " a3 T As
i S © < o3 e
. B o o
" 3 A I <+ gy
G 0 NS s wo o
T 3 = S < mﬁ =
70 Bl K J T
i n N . zo I
X 4 W N ay] o My = T
. it o 9 7 T ;0
2 5 A4 = + m a A o
0 w 1_/r JTA| — O — ﬂ
0 S 5 W M S B o Wln_ue
T % e - Wﬂ_ ® &
%0 , = A T S K D oo
| @ N g 3 H ol W
5 7 Be . s D7
: T w0 S NS n oW
1 ol uy = = B oo p
& ~ % o © mHu 2o R m_.o o &) —
by i K o0 ) T A e o) dlo =
MTp, smu T W T+ 5 = ﬂﬂﬂuw
__OD o o ‘M o~ /n.v\b ~ ~— 1 —_—
w5 s qux__._oe K B = K oap X =
H T e D s = T
FuE A FereTEd oz TeIl
- . Jﬁeurﬁexﬁﬁ\ﬁ = Sy
Y BN S . olo T o%
o s, ) S Wy KN =T 2= 4 ~ O
w w3 B @) ) T W g N <F
< "a, T i K N oy S %O
s 2% 8T GZCEeE Sy g

_‘|7_

(A=

Z3}TE)
y 2HCI(g)

2H(g)+2Cl(g)

A

H2(9)+Clx(9)

A



T EHEEAEO
(A& 2A]
1 24 At E27 /MY o2 dol AHHE WYY WA Yk e
OREX @ Axt oA ® ol 23t ouix]
@ Fxt Aot ® AT oluiA

2. T2 LiF(s) A§4doll thst Born-Haber cycle2 WERH Zlolct,

Li*(g) + Flg) + &
step 3 ||..*[m+ 15 Fa(g) + &~ step 4
Li* () + F (@)
step 5
step 2 | Lifg) + Y2 Falg) AHE e
step 1 || Lifs) + ¥2 Faig)
aH%
4 LiF(=)
A wgof gigk B7]o] AY F &2 AZ R 1IE A7
<4 71>
1. stepl~step3& 1A gl Eo] 714 #F oo ® WHIEHE U =& duUAE eI
L. stepd= FF2do| MA HslenkE o||YA & WEshs HAdolt).
©. LiF(s)9 ABAHLEL stepd HAA HEEE= ofx]o]t},
D 1 ® v ® 7, L @ L, ©
3. O EAMOIA B4 @At 274 Qu|EE viEA| AR A7
® sp-Iy @ sp*-S0, ® sp’-C,H, @ dsp®-PCl,

_18_




e
~170

o T

o 7

> A’(\)]-%K]——MPJK]- /S,P% > O]_‘Q___M]-J-x]-

Sh
u

-1 O

o

o T -1 0O

o T

@ ole-ole A& > WIAR-HIAA A§ > o|e-HIA A > 54 B

Q.
=10

437

L
T

g3t &g > of

o T

le-olg &g > w3l

o}

o -1 O o T 1 O

@ ole-ole Ag > ol-WIA AG > 24 AW > HIA-HIA 4G

st

171 9

Sk}

o g=g 2

=Ll

At @

1
e

®

® Aot o SoA 9 oj2st P

fvaal
|
Hr

o
8O

[

o ZolAMo|A B8 MAME HIBH WA e

®5

@ 4

® 3

@ 2

D1

of Uepd Ho= ZA

FE=Z 22 &
@ SF,(5. 0)

o
|

@ POCL(4, +1) ® 04(3, +1)

i (4, 0)

® SO

@ NO,(3, +1)

NEd

8. O3 FoM 7P 2 2

® HCOOH

® 0,

® CocCl, @ BF,

® CO,

9. toJotZ =9t EAojA, A]1uHo)

olJ
™

olJ

Kl

@ sp’—sp ® sp’—sp

@ sp®—sp

@

® sp—sp

Sp —Sp

_19_



©HEEAE o

10. T} BRSO F4 9AP} 2letn Qe &4 QuZo] upEs Ax|ojAl e
@ X6F2 - Sp @ SF4 _ Sp3

® KrF, - dsp’ @ BF, - sp’

11 Tk Bl o2 & RYo] A= the oz Hxjojxl Re?
@ CHa, NH," ® H,0. NH;
® BH3, COs* @ BeF,, CO,

12. sfet 2Ye ol Hole Uart 7H of2] Fix] o] gt ke AW § &7 g
2e?
ol AS U= I golRo] P dl Bast o|xE AAF A rold.

ot
oX

13. 93t gol 3%7] Yaehs HS uefel o YASY HF0 HTE F PR SF

Qulzo] distel ut2s HYs He L2w?

PF; SFg
® Spgd 3p3d2
@ sp’d sp’d
® d8P2 sp3d2
@ dsp’ dsp®

_20_



A% ouix|et WA 1S HY F L2 AL
@ CH,(g)—C(g)+4H(g)oll S0l ouirl: C—H| B A ofidx|<] 4ufolct.
@ H,0(1)~2H(2)+0(@)o] Sol7he ol 0—Ho| B3 A ox|e] 28fo]ck.
® Cl,(g) >2C1(g)o] Sol7he oluxl: Cl—Clo] Ba 2% oluxlo] 2ufolct.

@ C,H,(g)>2C (g)+4H (g)o] Sol7be ouixl: C—He B 2% olurlel dujolct,

o|=l
Oll
-

16. o2 B 2Y olvxl Atas Fasto] 2C(g)+ 2H,(g)—C,H,(g) ¥ Agn] WsKAH)
S vk=A Atk

a8 H-H C—-C c=cC C—H
A3t oy &](k]/mol) 432 345 614 413
@ -1402 ® 1402 ® -1057 @ 1057

_2']_



